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Using Veteran’s Technical Skills in an Engineering Laboratory
Abstract
After years of dissatisfaction with student knowledge and ability to use electrical test and
measurement equipment (T&ME), a veteran with significant expertise using this equipment was
placed in a Circuit Analysis Lab. This paper reports on this trial and its assessment results. Based
on the overwhelming success of this program, this one-semester trial was extended for a second
semester.
Introduction
The ECE faculty at Boise State University has experienced an extended period of dissatisfaction
with poor student knowledge and poor use of electrical test and measurement equipment
(T&ME). Typically, graduate students were used as lab assistants, but the majority of these
graduate students had only slightly more experience with electrical T&ME than the students they
were tasked with helping. This problem became even worse when budget cuts prevented the
replacement of the only electrical T&ME experienced technician on staff (after his retirement),
even though this technician was primarily tasked with T&ME repair and calibration instead of
laboratory support and instruction.
These issues combined to create a significant problem for the ECE curriculum. Specifically, the
four-semester circuit/lab intensive sequence represents half of the required course sequence, as
well as providing the basis for the two-semester senior design capstone sequence.
Background
In [1], Rabb, et al., introduced the idea of using veterans in leadership roles in the classroom.
This reference emphasized the leadership capabilities of veterans and how they could fulfil a
significant role in facilitating organizational activities and eventual success.
To address the T&ME problem and build upon the ideas put forward in [1], a current engineering
student who was also a veteran with significant electrical T&ME experience was sought out. The
veteran expert was only helping with the electrical T&ME. Other responsibilities, such as lab
setup or grading, were handled by a traditional teaching assistant and laboratory instructor. The
veteran lab instructor assisted in all lab sessions and provided limited outside assistance as well
and was paid $1,500 for the semester. This was all made possible by a newly mandated upperdivision classroom fee structure, which enabled a number of previously unfunded educational
ideas to be implemented.
This paper describes the results of a one-semester trial starting with our Circuit Analysis lab.
This is the first lab in which traditional electrical T&ME (e.g., oscilloscopes, power supplies,
digital multimeters, etc.) is used. This lab had 23 students enrolled, a traditional Lab TA, and an
experienced professor supervising the lab.

Methods
In order to assess the effectiveness of having a veteran with significant T&ME experience
assisting in an introductory circuits analysis lab, the veteran (John, a pseudonym) was
interviewed, and data from the students in the lab via an end of course questionnaire was
collected. The semi-structured interview with John explored his experiences learning about and
using T&ME equipment in the military, how he was able to utilize those experiences in the
classroom, and the benefits and challenges he found working in the laboratory. To assess John’s
impact on the students, a paper and pencil end-of-course questionnaire that focused on the
students’ interactions in the laboratory working with John, and how they benefited from his
expertise was administered. Of the 23 students enrolled in the lab, 22 returned the questionnaires.
The interview with John was recorded and professionally transcribed, and subsequently analyzed
using thematic analysis [2] to identify ways that he was able to leverage his experiences in the
military to help undergraduate electrical engineering students learn how to use test and
measurement equipment, the challenges that he faced in the classroom, and how he felt he
benefited from the experience. Similarly, we also analyzed the student questionnaires to assess
the effectiveness of having John in the lab, and how John was able to use his military experience
to assist the students in the lab.
Interview Results
While John did receive some formal training in using T&ME when he joined the Air Force, he
primarily learned to use the equipment as part of his responsibilities related to satellite
communications.
I guess when I joined the Air Force, they put me into a group field called RF
Transmission Systems, like radio frequency transmissions. We all go to Mississippi and
we learn our job there, our technical training. The first week, we get put in to learn test
equipment. We learn the oscilloscope, the signal generator, five other pieces of
equipment we use. That was a weeklong training. After that, my first duty station just
happened to be Ramstein (Germany) where we did satellite communications. I used a lot
of the spectrum analyzer, monitoring set links so we could see, each peak on it was
basically a link that we connect to. That's pretty much how it helped me learn the
equipment.
John attributed his expertise with T&ME to his years of experience working with this equipment.
He has worked with many different types and variations of T&ME and is not intimidated by the
equipment. This is a very different experience than a typical student laboratory assistant, who
typically would have much less experience with a more limited range of T&ME.
I guess just experience with the actual equipment. I look at it from most people's
perspective. When you walk in, there's like four pieces of equipment with what looks like
1,000 knobs. I've seen the equipment and I've seen different versions of it…Most people,
yeah, they haven't seen anything like this. I think just being familiar and having, what,

five years, in the military. I've used it for like five years, versus most people, what is a
semester, like four months?
In addition to having familiarity with using T&ME developed over his years of experience in the
military, John also provided students with real-world examples of the importance of being able
to use the equipment. He contrasts his experience with the practical use of T&ME, versus the
experience of students who have only used this equipment in an academic setting.
I think if someone similar to me who has a lot of experience with the equipment versus
someone who's just taken [the course] and just trying to help do the same job. I think I
offer more of a practical use with it. I don't think the students, and even the students now,
really understand how you can use the equipment in a real thing. I probably should focus
more on that sometimes. When they ask about how to do something, I'm like, "It's
important to know it," if you ever take a radio apart and you have to do a modulation test
on it, you have to use the oscilloscope. You have to inject the frequency in it.
While John was able to use his experiences with T&ME to help the students in the laboratory be
successful, being in the laboratory also helped him to be more confident in using the knowledge
and skills he learned as an engineering student.
I didn't really know how much I knew about circuit analysis until I helped with the lab.
You remember doing it and stuff, but then when students ask me a question about, like,
transfer functions, it's like, "Oh." Now I think back when I learned it. I remember. I
actually know how to help them and stuff. You could take tests all day. It's like, "Okay,"
but when you actually talk about the stuff, it's like, "Oh." You think about it, it's like, "I
kind of know what I'm talking about." I'd definitely say it benefits me as much as it
benefits them. It helps me stay fresh on this stuff and then they get a good experience out
of it as well.
The most significant challenge that John encountered in the laboratory was learning to embrace
the role of an instructor and fight the tendency to want to fix students’ problems by doing things
himself. However, he came to realize that it was necessary for him to adopt a more hands-off
approach in order for the students to learn.
I would say the biggest challenge is not doing it just by myself. If someone has a
question, especially with breadboard stuff, a lot of them ask questions and it's more of
like, "We can't get our breadboard configured right." I guess a challenge would be to step
back and be like, "Well just rebuild it," versus looking through and maybe even moving
some wires around. Maybe something like that. It's really easy for me to just configure it.
Then it's like, "Oh, there we go." Maybe just pull back a little bit. They're there to learn
and to build the circuit. If I build the circuit for them, what do they really accomplish?
Nothing.
Overall, John was able to use the training and experience he received in the Air Force to help
students be successful learning how to use T&ME in an undergraduate Circuit Analysis
laboratory. His experiences allowed him to provide real-world examples to motivate students to

learn how to use T&ME and felt that his experiences allowed him to provide a unique and
valuable perspective compared to a traditional undergraduate laboratory teaching assistant.
Helping students learn to use T&ME also helped him to recognize his own expertise, and gain
confidence in his understanding of electrical engineering concepts. While he found it challenging
at times to not do things himself when helping students, he came to realize that taking a more
hands-off approach resulted in better learning experiences for the students.
Results from Student Questionnaires
22 students returned the end of course questionnaire, with 20 students indicating that they felt
John was very helpful in the laboratory, with the remaining two responses not recognizing John
as being significantly different or more effective than a non-veteran teaching assistant. Of the 20
positive responses, 13 students explicitly mentioned that John was helpful with learning the test
and measurement equipment. The students said he “knew equipment very well”, “was well
informed and prepared”, and “he understood the lab equipment at a much higher level, allowing
him to diagnose the problems we were having.”
Seven students explicitly mentioned and appreciated John’s ability to help with troubleshooting
in the laboratory. A student wrote:
The many different problems encountered in our lab environment are very similar to the
myriad of complications military technicians encounter in the field. [John’s] ability to
adapt to evolving situations made him instrumental in troubleshooting lab equipment and
circuit components.
Another student also recognized the value of John’s military experience, stating, “He has great
troubleshooting skills, which takes time and deep understanding to acquire. I’m sure he got some
of this from the military.” The students also appreciated John’s real-world experience working
with test and measurement equipment, and his ability to “show us some tricks and tips we didn’t
learn in the lab.”
Finally, responses on four of the questionnaires mentioned availability, both the ability to work
with John outside of normal laboratory hours and having an extra person in the lab who was able
to answer questions. A student said “He was always available to help”, while another said “it was
very helpful to have an extra person walking around helping people during labs after seeing how
many problems there were during the course of the lab.” Overall, the students felt that they
benefited greatly from John’s expertise and experience working with test and measurement
equipment, and his willingness and availability to share that expertise in the laboratory.
While not formally assessed as part of this research, the laboratory instructor and other faculty
members felt that the students had a better understanding of T&ME and more confidence using it
as a result of John’s assistance in the laboratory. The teaching assistant in the laboratory also felt
that his T&ME skills improved as a result of working with John.

Conclusions
The survey results indicated that students felt it was extremely helpful to have a veteran with
significant T&ME experience in the laboratory, while the veteran appreciated the opportunity to
utilize his experience to help others be successful. Additionally, the veteran stated that he felt
much more confident in his knowledge and skills after this experience. While a non-veteran with
significant professional T&ME experience may have had a similar effect on student performance
in the laboratory, historically these students are rare and tend to be part-time students already
employed in industry and thus not a good source of fulfilling the need in the laboratory for a
person skilled in T&ME. Similarly, John’s T&ME experience and expertise far exceeds those of
a typical laboratory teaching assistant, making his presence much more valuable than just having
an additional person in the laboratory.
Anecdotally, the experienced professor, tasked with facilitating this first ECE T&ME laboratory
experience, stated that the students did much better on both the labs and during the lab practical
exams/exercises. Additionally, the extra help in the lab never left a student group waiting to have
their questions answered.
Based on the overwhelming success of this program, this one-semester trial was extended for a
second semester. The same veteran returned to help the new incoming class of students in their
first T&ME intensive lab. Additionally, the veteran expert also followed the first semester’s
students into their second lab course, helping to remediate any student who fell short of
equipment utilization expectations.
The employment of student veterans with unique technical skills is being discussed with all of
the academic departments within the College of Engineering and the success of this trial will
improve the effectiveness of engineering laboratory education. Veterans possess a wide range of
practical and technical skills as a result of their military training and education. The results of
this study suggest that their experiences can complement those of traditional teaching assistants
and instructors in undergraduate engineering laboratories to improve student achievement.
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